Data analytics and service architectures based on
WAMP application data and XBR data transactions with CrossbarFX

Copyright © 2019 Crossbar.io Technologies GmbH



Background x

The XBR Market Maker, which is part of CrossbarFX, persists XBR data transactions
onto (node local) disk.

The persistency is built on LMDB, an embedded, in-memory and fully transactional
database (a key-value store).

CrossbarFX uses LMDB together with FlatBuffers to achieve zero-copy, high
performance operation both with very high read and write loads (using eg PCle NVMe
flash storage).

FlatBuffers, created by Google, is a successor of Protobuf with support for "zero-
serialization" and zero-copy operation.

CrossbarFX also supports persisting events and calls routed through a node, including
filtering for events or calls to persist based on URI patterns.

A user may access the data stored by a CrossbarFX node either via a WAMP based
guery API provided by that node or via direct LMDB database (read-only) access.

CrossbarFX provides the FlatBuffers database table schemata as source code under the
commercial CrossbarFX license.
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Analytics Architecture Template 1 -
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Vertical data market specific,
data analytics or data aggregation service
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CLIENTS

any WAMP or HTTP/REST client can retrieve
data from the LMDB databases of a CrossbarFX node
CrossbarEX API: via a WAMP API provided by that node

* WAMP API| Documentation
* FlatBuffers Schema MASS DATA MASS DATA
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CrossbarFX CrossbarFX
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Analytics Architecture Template 2
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* Parquet Schema
MASS DATA MASS DATA * FlatBuffers Schema

/"'" > Export to Apache Parquet files on HDFS or AWS S3 allows
‘?;?'f pa rq u et efficient use in many popular data processing environments

... stored in AWS S3 or HDFS,
and processed with e.g.:

Vertical data market specific,
data analytics or data aggregation service
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Analytics Architecture Template 3
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* LMDB Database Schema
* FlatBuffers Schema
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any LMDB & Google FlatBuffers / Apache Arrow
library allows ultrafast in-memory & zero-copy access
from other processes on the same machine



Analytics Architecture Template 4
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Vertical data market specific,
data analytics or data aggregation service

RESULTS RESULTS

(Pre-)aggregation on nodes (in the Aggregator above),
with storage of results (or pre-aggregates) in an enterprise RDBMS
allows for integration into virtually any existing IT landscape
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Analytics Architecture Template 5
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LMDB+FB library

Apache Spark

CrossbarFX API:
* LMDB Database Schema
* FlatBuffers Schema

Vertical data market specific,
data analytics or data aggregation service

Co-installation of Apache Spark cluster nodes and

RESULTS CrossbarFX nodes allows to have scalable, immediate and
RESULTS secure (read-only) aggregation directly on live production data
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